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HETEROCYCXIC COMPOUNDS 

Th{^ application ^ reissue of H ^ Patent No. 4.849.432. j 

iccnpd on July 18. ^ *^89. Another pendirig reissue aPplicatiOTi ^^^^^ ^^.^j^ ^ following formula 

related to the s ^m^ patent is U-S. Senal No. 08/254,202. filed ^ replaced by the symbol Xh CompoMnds of the 

June 6.1994. fonntilB (IV) 
The picsent invection iclaies lo novel heterocyclic 

compounds, to processes for their preparation, and to 5 ^, (IV) 

their use as insecticides. _ | 

It has already beeo disclosed that certain cyajiomnno- z— CH-NH- A-X"H 
substituted heterocyclic compounds are useful as inter- 

mediates for fungicidal, antidiabetic, viral iianquDizing wherein R^, A, Z and X» are as defined, are reacted 

01 diuretic active substances (sec DE-OS No. 2,205,745) to with compounds of the fonniila (V) 
and also as antiulcer acente (sec DE-OS No. 3,409,801). 
Ji c ' There have^»been found novel hctcrocychc 

compounds of the formula (I) wherein R' represents a lower alkyl group or a benzyl 

^ (J) 15 group, or two R' groups may together represent a lower 

^ ^ *\ alkylene group having at least 2 carbon atoms and may 

Z— CH— N X form a ring together with the adjacent sulfur atoms, 

in the presence of inert solvents, or 

N— CN (c) in the case where X in the formula (I) represents 

, 20 the group 

wherein, R* represents a hydrogen atom or an alkyl 
group, A represents an ethylene group which may be 
substituted by alVyl or a tiimcthylcne group which may | 
be subsiiiutcd by allcyU X represents an oxygen or sulfur -N-»' 

atom or the group 25 ^ ^ * v. 

in which R^ represents an acyl group which may be 
substituted, and for which case in the following formula 
I I , (VnR2 is replaced by the symbol R^! Compounds of the 

-N-R^ or -CH-R3 formula (lb) 

in which R2 jcpresents a hydrogen atom or an option- ^ 

ally subsiiiuted alkyl, alkenyl, alkynyl or acyl grotip, rI 

and R5 lepiesents a hydrogen atom or an alkyl group, z-CH— N NH 

and Z represents an optionally substituted 5- or 6-roem. %^ 

bered heterocyclic group which contains at least two n— CN 

hetero atoms selected from oxygen, sulfur and niuogcn 35 

atoms, or an optionally substituted 3- or 4.pyridyl ^^^^^^ ^ ^^^^ ^^^^^^ 3^^^^ ^^^^ 

compounds of the formula (I) are obtained by a -^th compounds of the formula (VI) 
proMM in ^wfcicb R»— Hil 
(a) compounds of the fonnula (11) ^ 

v^herein is as defined above, and Hal lepresents a 
x-A^v ^ halogen atom, 

X in the presence of inen solvents and a base. 

"V' 45 The novel heterocyclic compounds of formula (I) 

]4— CN exhibit powerful insecticidal oropenies. 

, ^ -v Surorisinclv the novel heterocyclic compounds according to 

"'"f tr.'f^^l'linf ' ' thSSn exhibit a substantially greater insecticidal action 

pounds of the formula Oil) those known from the aforesaid prior art, and in ^ 

am ^SulaTthe the compounds have extremely superior activittes 
?' as insecticides against stinging and sucking insects typifirf by 

z-CH-M' . hemipterous insects such as ajAids. planthoppers and leaflioppers. 

which have attained resistance to organophosphate and carbamate 
wherein Ri and 2 are as ddined above, sndM'repre. jj j^sgg^cides as a result of their long-term use. 
sents a haloFen atom or the gioup -OSOj-Mi m ^^^„o„po„«|s8ccording to the invention, of 
which represenu a lower alkyl group or an aryl ^^^^^ J^^^^d compounds are those in 
group, ... 

" T " " R?represen.s a hydrogen atom or a methyl group. 

'"Srin't he casTthere X in the formula (1) represents " A represents an ethylene group vrhich may be substi- 
an Sjgen or sulfar atom or the group tmed by methyl ox a tnmeihylene group whK± may be 

substituted by methyl, 
X represents an oxygen or sulfur atom or the group 

in which R* represents 8 hydrogen atom, an alkyl group — N— or — CH^R^ 

which may be substituted, an alkenyl group or an alky- 
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n 

N— CH 



in which represents a hydrogen atom, a C1-C4 alkyl 
group which may be substituted by a substituent se- 
lected from halogens, C1-C4 alkoxy groups, C1-C4 
alkylthio groups and cyano. a alkenyl group, a 
C2-C4 alkynyl group, a pyridylmethyl group which 
may be siibsticuted by halogen and/or methyl, a benzyl 
group which may be substituted by halogen and/or 
methyl, a formyl group, an alkylcarbonyl group having 

1 to 2 carbon atoms in the alkyl moiety which may be _^ 

substituted by halogen, a phcnylcarbonyl group which 10 jng reacticn scheme: 
may be substituted by halogen and/or methyl, an al- 
koxy- or alkylthiocarbonyl group having I to 4 carbon 
atoms in the alkyl moiety, a phenoxycaibonyl group, a f~ 
C1-C4 alkysulfonyl group which may be substituted by ^ 
halogen or a phenylsulfonyl group which may be substi- 15 
tuted by methyl, and represents a hydrogen atom, 
and 

Z represents a 5- or 6-membered heterocyclic group 
containing 2 to 3 hetero atoms selected from oxygen, 
sulfur and nitrogen atoms at least one of which is a 20 
nitrogen atom, or a 3-pyridyl group, the heterocyclic 
group and the 3-pyndyl group being optionally substi- 
tuted by at least one substituent selected from halogen 
atoms, alkyl groups having 1 to 4 carbon atoms, alkoxy 
groups having 1 to 4 carbon atoms, alkylthio groups 25 
having 1 to 4 carbon atoms, haloalkyl groups having 1 
to 4 carbon atoms, haloalkoxy groups having 1 to 4 
carbon atoms,' alkylsulfonyl groins having 1 to 4 carbon 
atoms, a cyano group and a nitro group. 

Very particulariy preferred compounds of the for* 30 
mula (I) are those m which 

Rl represents a hydrogen atom, 

A represents an ethylene or trimethylene group, 

X represents a sulftir atom or the group — NH, and 

Z represents a 5* or 6-membered heterocyclic group 35 
containing two hetero atoms selected from oxygen, 
sulfur and nitrogen atoms at least one of which is a 
nitrogen atom, or a 3-pyiidyl group, the heterocyclic 
group and the 3-pyridyl group being optionally subsd* 
tuted by at least one substituent selected from a fluorine 40 
atom, a chlorine atom, a bromine atom, a methyl group, 
a medioxy group, a methylthio group, a triHuoromethyi 
group, a trifluoromethoxy group, a methylsuUbnyl 
groups a cyano group and a nitro group* 

The 3-pyridyl group m the definition of Z is structur- 45 
ally synonymous with S-pyridyl. 

Spedfic examples of the compounds of formula (I) in 
accordance with this invention especially include 
l'<2-chloro-5-pyndylroethyl)-2-cyanoiminoimidazoli- 

dine, 

l-(2«fluoro*5-pyiidylmethyl)-2-cyanoiminoimidazoli- 



l-(2-methyl-5-pyra2inylmcthyl)-2-cyanoinunothiazoli- 
dine, 

l-(2-methyl-5-thiazoIyImethyl)-2-cyanoiminothiazoli- 
dine, and 

1- (l,2,S-thiaziazol-3-yl)-2-cyanotminotfuazolidine« 
When in process (a) for the production of the com- 
pound of formula Q, 2-cyanoiminothiazoHdine and 

2- chloro-5-pyTidyUnethyl chloride arc used as the stan- 
ing materials, the reaction is represented by the follow- 



cHja 



^ \ r-CHi— N s 

" N-CN 



When N-(2-chloro»S-pyridylmethyl)ethylenediamine 
and dimethylcyanoditliioimide carbonate are used as 
the starting materials m process (b) for the production 
of the compound of formula (I), the reaction is repre- 
sented by the following reaction scheme: 



CI--^"^-CH2-NH-(CH^-^Wl + 
(CHaShOsN— CN > 



NH 

Y 



When l-(2-chloro-5-pyridyhncthyl)-2' 
cyanoiminoimidazoUdine and acetyl chloride are used 
as the starting materials in process (c) for the produc- 
tion of the compound of formula (I), the reaction is 
represented by the following reaction scheme: 



50 



l«(2-chIorc>-5-pyridylmethyl)-2*cyanoiminotetra1iy« 

dropyrimidine, 
I -(2-methy l-5-p)^ylmethyI)-2-cyanoiininoimidazoli- 55 

dine, 

I •(2-chloro-5-thiazolylmethy])-2-cyanoiminoimidazoli- 
dme^ 

l-(2-chloro-S-tfaiazolybnetbyl)-2-cyanoiminotetrahy- 
dropyrimidine, 60 

l-(2-methyl-5-pyrazinylmethyl)-2- 
cyanoiminoimidazolidine, 

l-(2-chloro*5-pyridylmethyl)-2-cyanoi3mnotbiazoli- 
dine, 

l-(2-chloro-S-pyridylmetfayl)-2-cyano]sunotetiahydro- 65 

2H-l,2-thiazine 
l-(2-chloro-5-chiazolylmethyl}-2-cyanoim]nothiazoli- 

dine, 



NH +CH3G0a 



N— CN 



CH2— N N— CO— CHo 

N— CN 



In process (a), the starting compound of the formula 
(II) means one based on the definitions of A and X. 
Preferably, A and X are synonymous with the preferred 
definitions given hendnabove. 

The compounds of the formula (II) include known 
compounds. 

2-Cyanoim]noimidazoli(^e and 2-cyanoiminotet- 
rahydropyridme are described in J. Org. Chetn., vd. 38, 
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pages 155-156, and can be easily obtained by the reaction accordance with this invention wWch can be produced 

of dimethyl cyanodithioimidocarbonatc with cthylcncdiaminc process (a) or (b). 

or trimelhylenediamine. Likewise, reaction with ethylene- The suning compounds of the formula (VI) are well 

diamine or trimethylenediamne N-substiuited by substituents known in the field of organic chemistry, and their spe^ 
. other than acyl gives 111 [i nn^Mlninf MM||'|ftlilll)in| 3- 5 dfic ejiamplcs include propionyl chloride, acetyl chlo- 
substinited-2-cyanoiminbimida2olidineor3-substiluted-2- ride, chloroacetyl chloride, meihylsulfonyl chloride. 
cyanoiminotetrahydropYrimidinc. , ^. . tosyl chloride and methoxycarbonyl cWorid^^ 

VJseof aminoalKanolsinplaceofthealkylcncdianuncs In the praaice of process (a), suitable diluents arc 
can give the conesponding oxaiolidines or l,3-0xa2ine used which include aU inert organic solvents, 
derivatives (Japanese Laid-Opcn Patent Publication 10 Examples of the diluent include aliphatic, alicycUc 
No. 91064/1973). and aromatic hydrocarbons (optionally chlorinated) 

2-Cyanoiminoihta2olidine is described in Arch. juch as hexane, cydohexanc, petroleum ether, Ugroin, 
Phann., vol 305, pages 731-737. Likewise, the reaction benicne, toluene, xylene, methylene chloride, chloro- 
of 2-anunopropanethiol u^tb dimethyl cyanodithi- carbon tetrachloride, ethylene chloride, Irichlo- 

oimidocarbonate gjves 2-cy8noimiTiotcirahydro-l,3- 13 yocihylene and chlorobenzene; ethers such as diethyl 
thiaane. ... e<h«t methyl ethyl ether, di-isopropyl ether, dibutyl 

2-Cyanoiiiunopyaolidine is described in Khim. exhti, propylene oxide, dioxanc and tetrahydrofuran; 
Fann. Zh., vol. 19, pages 154-158, and can be easily ketones such as acetone, methyl ethyl ketone, methyl 
obtained by reacting 2-mcthoxypyrrollne.2 and cyana- isopropyl ketone and methyl isobutyl ketone; nitriies 
mide. Similarly, 2<yanoiminopiperidine is obtained -20 juch as acctonitrile. propionitiilc and acrylonitrile; es- 
from 2-mcthoxy-3,4,5,6-tetrahydropyridine with cyana- ^^^^ ^^^^^ ^ ^^^yj acetate and amyl acetate; acid amides 
mide. such as dimethylformamide and dimetbylacetamide; 

Likewise, the starting compounds of the formula (III) sulfones and sulfoaddes such as dimethyl sulfoxide 

are those based on the defmitions of R», Z and M*. sulfolane. 

Preferably, K^. Z are synonymous with the V^^^f^ ^5 jcaction of process (a) may be carried out m the 

defmitions given hereinabove. M* is preferably a chlO- presence of a base. Examples of the base are alkali metal 
rine or bromine atom. hydrides such as sodium hydride and potassium hy* 

The compounds of the formula (\ip are dcscnbed m hydroxides and carbonates of alkali metals. 

Japanese /»^««*,,;t?f !\?c™ ^'^.u 1862V1985, ^ ^^^^ . 

18628/1985, and 106853/1985 filed by the same apph- 30 ^^^^ ^ ,^ ^^^^^ 

cants as the present one. Specific examples mdude ^ preferably between about 10* and about 80' C. 

2-nuoro-5-pyridylmethyl chloride. Desirably, the reaction is carried out under atmospheric 

. '2^^:^^^^^^^ pressurcbutitisalsopossibletooperateunderreduced 
2.methyl-5.p^^^ 35 P^^^"' ^^^^^ (3)^ fo, example, I mole of 

2<hloro-5.thmolyhnethyl c^^^ compounds of the formula (11) is reacted with I to 

1.2 moles, preferably 1 toabout l.l moles, of the 
2.meftyl^^^^^ compounds of the formula (HI) in an inert solvent such 

iSSS^^a^^^ and .0 - dLthylformamide '^^f^^^^ - «^ve 

t L < M^^iA^ the desired compound of general formula (I). 

't^S'Se^^^ of the fonnula ^ the practice'of proces! (b),suitBble diluents include 

m basero^^^^ of Ri, A and Z, water aiid alcohols in addmcn to the mert orgamc soL 

and Ri. A and Z are synonymous with the preferred illustmed for process (a) 

definitions given hereinabove, 45 Process (b) can be c^ed out over a broad t^^ 

The compounds of the formula (IV) are described in tore range, for example between 0 C and the boUmg 

Japanese Patent Applications Nos. 18627/1985, pomt of the reacuon mixture, pref^^^^ 

18tt8/1985, 23683/1985, 106853/1985. and 0* C and about 100* C Preferably, the reaction is car- 

219082/1985. Specific examples include atmosphenc pressure, but can also be 

N^^hloro.5-pyridyhnethyI>elhylenediamine or 50 earned out under elevated or reduced pressure. 

trimethylenediaraine, ^" ^« practice of process (b). for example, 1 mole of 

N-a-fluoro.5-pvridyhneihyl)^thylenediamine or the compound of formula (IV) is reacted with 1 to about 

ttimethyknTdiani^ 1-2 ^oJes. pxeferably I to about l.l moles, of the com- 

N<2-methyl-5-pyridyhDctbyI)-cthylenediamine or pound of formula (v) in an inert solvent such as an 

trimethylcncdiamine, 55 alcohol (e.g., methanol or elhaaol) until the gcnerauon 

N-(2-mcthvl-5-ihjazolylmethyl)-ethylenedi8roine or of mercaptan ceases, to obtain the desired novel com- 

irimcthylencdiamine, and pound of general formula 0). , ^, 

N-(2-meihyl-5-pyTa2invlmcthyl)-€tljylcnediamine or In the practice of process (c), smtable diluents may be 

iriethylenediamine. ' the same as those illustrated above for process (a). Pro- 

Other examples include 60 cess (c) may be carried dot in the presence of a base. 

2- (2-chloro.5.pyrid^methyl)aminoeihanethiol, The same alkali metal hydrides illusuatcd above for 

3- (2.chloro-5-pyridylmethyl)aminoprop2ncthiol process (a) may be cited as examples of such a base. 
2-(2-chloro-5'thia2olylmcihyl)aminocthaneihiol, and Process (c) may be practiced over a broad lempera- 
2-(2-melhyl-5-pyra2inylmetbyl)aminoeihaneihioL turc range, preferably between 0* C. and the boiling 

The Storting compounds of the formula (V) arc de- 65 point of the mixture, especially between 0* C and IW 
scribed in J. Org. Chem., vol, 32, pages 1566-1572, C. Desirably, the reaction is carried out under atmo- 

In process (c), the starting compounds of the formula spheric pressure, but may be carried out under elevated 
(lb) are included within the compounds of formula (I) m or reduced pressure conditions. 
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The compounds of the fonnula (1) in accordance with Cfysia ambiguella, Homona magnanima and Tonrix 
this invention may be present in the form of salts such as viridana: 

inorganic acid salts, sulfonates, organic acid salts and from the order of the Coleoptcra, for example 
metal salts. Accordingly, the novel heterocyclic com^ Anobium punaotum, JOtizopertha dominicOt Acamhosee' 
pounds of the formula (I) in this invention arc meant to 3 lides obtectus, AcanthosctUdes obtectus, Hylotrupes baju* 
denote their salts as well. lus, AgeJostica aJni Leptinoiarsa decemiineata. Phaedon 

The active compounds arc well tolerated by plants, have a cochUariae, Diabrotica spp., PsylUodes chrysocephala, 

favourable level of toxicity to warm-blooded animals, and can be" j.EpiIachno varivestis, Atomaria spp., Oryzaephilus surino' 
^. used for combating arthropod pests. [ ] l IlllHl l llll j i)] i^^"-"^'^ ' Anthonomus spp., Sitophilns spp. Oiionhynchm 
insectswhichareencouT,teredinagTiailture.forestry,inthe^ 10 sulcatum, Cosmopolnasordidux f^'^^^y^^^^ 
pro^ctionofstoredprodu.^^^^^ ttSs^"^^^^^^ 

field. Tliey are active agamst normally sensitive and rcsiste^^ ^^^^ Ptinui spp.. Niptus hohleucuz. Gibbium psyU^ 
species and against all or some stages of development. The Tribolium spp., Tenebrio molitor, Agriotcs spp. 

above-mentioned pests include: 15 Conodcrus spp., Melohntha melohntha, Ampkimallon 

from the class of the [Isopoda] Diplopoda , for example solstitialis and Costelytra zealandica; 

Oniscus Asellus, ArmadiUidium vulgare ^n^^'jcg^^cflier; from the order of the Hyroenoptcra for example Dip- 

from the class of the TOplogod^TO cSamplc Blanu rion spp., Hoplocampa spp^ Lasius spp., Monomorium 
erf - O ulus guttuhtus: ^ pharoonis and Vespa spp., 

from the class of the Chilopoda, for example Ceo- 20 from the order of the Diptera, for example Aedes 
philus corpophagus and Scutigera spec.; spp., Anopheles spp., Cuiex spp., Drosophila mtlanogas- 

from the class of the Syrophyla, for example Scutigt' ter, Musca spp., Fannia spp., Calliphora erythrocephala, 
a retta immacuhta: Lucilia spp., Chrysomyia spp., Cutcrcbra spp., Ga»* 

.m from the order of the Tbysanura, for example trophilus spp., Hyppobosca spp., Stomoxys spp., Oe$« 
^ Lepismo sacchorina; 25 tnis spp., Hypodcrma spp., Tabanus spp.. Tannia spp., 

W from the order of the Collembola» for example Bibio honulonus, Oscintllafrit Phorbia spp., Pegcmyia 

\J chiurus armatux hyoscyomi, Cerotitis copitata, Docus oleae and TipuUt 

J. from the order of the Crthoptera; for example paludosa: 

^ oriemolis, Periplaneia omerUana^ Leucophaea maderaet In the field of veterinary medicine, the novel com- 
^ Blomlh germonica, Acheia domaiicvs, Gryllotalpa spp., 30 pounds of this invention arc effective against various 
Locusto migroioria migroion'oides, Mehnoplus dijftren- noxious animal parasites (endo- and ecto-parasites) swh 
Mis and SchUtocerca gregaria; as insects and worms, 

from the order of the Dermaptera, for example for- Examples of such animal parasites arc insects such as 
Q Jieulo auricviaria; Gastrophilus spp., Stomoxys spp., Trichodccies spp.» 

5| I from the order of the Isopicra, for example RcticuH- 33 Rhodnius spp., and Oenocephalides canis. 

!^ termes spp.; The active compounds can be converted into the customary 

O from the order of the Anoplura, for example Phylhx- formulations, such as solutions, emulsions, suspensions, powders, 
^ era vastoirix. Pemphigus spp.. Pediculus h umanus corpo- i^^jj^^ pastes, granules, aerosols, namral and synthetic materials 

Haematopmus spp. and Lmognathus sPP-i inmrcgnated with active con^und, very fine capsules in polymeric ^ 

M from the order of the Mallophaga, for example Tncb- 40 Z Z T - - * -4^ 

% odeaes spp. and Damalinea spp.f substances, coatmg compositions for use«^^, and C.^< 

" • from the order of the Thysanoptera, for example formulations used with burning equipment, sucli as fiimigatmg 

Hercinothrips femorolis and Thrips labaci, cartridges, fumigating cans and fumigating coils, as well as ULV 

from the order of the Hcteroptcra, for example Eury- cold mist and warm mist formulations, 
gaster spp., Dysdercus intermedhis, Piesma guodrata, 43 These formulations may be produced in known man* 
Cimex kctularius, Rhodnius prolixus and Triatoma spp.; ocr, for example by mixing the active compounds with 
from the order of the Horooptcra, for example Aleu- extenders, that is to say liquid or liquefied gaseous or 
rodes brassicae, Bemisia tobaci, Triahurodes voporori" solid diluents or carriers, opdonally with the use of 
orufth Aphis gossypii, Brevicoryne brassicae, Crypiomyzus surface-active agents, that is to say emulsifying agents 
ribii. Aphis fabae, Doralis pomi, Eriosomo lanigerum, 50 and/or dispersing agents and/or foam-fonning agents. 
Hyaloptems arvndinis, Macrosiphum avenae, Myzus spp., In the case of the use of water as an extender, organic 
Phorodon humull Rhopalosiphum padi Empoasca spp., solvents can, for example, also be used as auxiliary sol* 
Euscelis bibbatus, Nephotettix cincticeps, Lecanium vents. 

corni, Soisseiia oleae, Laodelphax strioteUus, Nilaparvota As liquid solvents diluents or carriers, there are suit- 
lugens, Aonidiella aurantii, Aspidiotus hederae, Pscudo- 33 able in the main, aromatic hydrocarbons, such as xy- 
coccus spp. and Psylla spp.; lene, toluene or alky] napthalenes, chlorinated aromatic 

from the order of the Lepidoptera, for example Pec- or chlorinated aliphatic hydrocarbons, such as chloro- 
linophora gossypiella, Bupalus piniarius, Cheimaiobio benzenes, chloroethylenes or methylene chloride* ali* 
brumata, LithocolUtis bloncordella, Hyponomeuto phatic hydrocarbons, such as cyclohexane or paraffms. 
padella, PluuUa maculipennis, Malocosoma neustria, 60 for example mineral oil fractions, alcohols, such as buta- 
Euproctis chrysorrhoea, Lymantria spp., Buccolatrix nol or glycol as weU as their ethers and esteis, ketones. 
thurberiella, Phylhcnistis citrella, Agrotis spp., Euxoa such as acetone, methyl ethyl ketone, methyl isobutyl 
spp., Fcltia spp., Earias insulona, Hcliothis spp., Spo- ketone or cyclohcxanone, or strongly polar solvents, 
doptero exiguo, Mamestra brassicae, Panolis Jlammea, suchasdimethylformamideanddiiDethyl-5ulpho»de»as 
Prodenio litvra, Spodoptera spp., Trichoplusia ni, Cot^ 65 well as water. 

pocopsa pomoneUa, Pierisspp., Chilospp.,i^rou^:a nu^j- By liquefied gaseous diluents or cairicrs are meant 
klis, Ephestia kuehniella, Caileria melJonella, Cacoecia liquids which would be gaseous at normal temperature 
podona, Capua reUcuiana, Choristoneura famiferana, and under normal pressure, for example aerosol propel- 
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lasts, such as halogenated hydrocarbons as well as bu- 
tane, propane, nitrogen and carbon dioxide. 

As solid carriers there may be used ground natural 
minerals, such as kaolins, clays, talc, chalk, quartz, atta* 
pulgite, montmoiillonite or diatomaceous earth, and 
ground synthetic mhierals, such as highly-dispersed 
silicic acid, alumina and silicates. As solid earners for 
grannies there may be used crushed and fractionated 
natural rocks such as calcite, marble, pumice, sepiolite 
and dolomite, as wdl as synthetic granules of inorganic 
and organic meals, and granules of organic material 
such as sawdust, coconut shdls, com cobs and tobacco 
stalks. 

As emulsifying and/or foam-forming agents there 
may be used non-ionic and anionic emulsifiers, such as 
polyozyethylene-fatty acid esters, polyoxyethylene- 
fatty alcohol ethers, for example alkylaryl polyglycol 
ethers, aikyl sulphonates, alkyl sulphates, aryl sulpho- 
nates as wdl as albumin hydrolysis products. Dispersing 
agents include, for example, lignin sulphite waste li- 
quors and methylcellulose. 

Adhesives such as caiboxymethylceUulose and natu- 
ral and synthetic polymers in the form of powders, 
granules or latices, such as gum arabic, polyvinyl alco- ^ 
hoi and polyvinyl acetate, can be used in die formula- 
tion. 

It is possible to use colorants such as inorganic pig- 
ments, for example Iron oxide, titanium oxide and Prus- 
sian Blue, and organic dyestuffs, such as alizarin dye- ^ 
stuiis, azo dyestufl^ or metal phthalocyanine dyestuffs, 
and trace nutrients, such as salt of iron, manganese 
boron, copper, cobalt, molybdenum and zinc. 

The formulations in general contain from 0.1 to 95 
per cent by weight of active compound, preferably 35 
from 0.5 to 90 per cent by weight of active compound. 

The active compounds according to the invention 
can be present in their conunerdally available formula- 
tions and in the use forms, prepared from these formula- 
tions, as a mixture with oUier active compottnds, such as 40 
insecticides, baits, sterilizing agents, acaricides, nemati- 
ddes, fungicides, growth-regulating substances or her- 
bicides. The insecticides include, for example, phos- 
phates, carbamates, carbozylates, chlorinated hydrocar- 
bons, phenylureas, substances produced by microorgan- 45 
isms. 

The active compounds accordmg to the invention 
can furthermore be present in their commercially avail- 
abie formulations and in the use forms, prepared from 
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Production Example 
EXAMPLE 1 



N ^ 



(compound tio, 5) 



NH 



II 

N— CN 



N-(2<hlorO-5-pyrid^methyl)ethylenediamine (3.7 g) 
and dimethyl cyanodithioimidocarbonate (1.3 g) were 
added to 50 ml of ethanol, and the mixture was gradu- 
ally heated with stirring and subsequently refluxed for 3 
hours. After the reaction, ethanol was distilled off under 
reduced pressure, whereupon the residue sofidified. The 
solidified residue was pulverized and washed with a 
mixture of ether and a small amount of ethanol The 
amount of the product yielded after drying was 3.5 g. 
mp. 167'.170' C 



EXAMPLE 2 



(compovad No. <S) 



CHi-N S 

II 

N-CN 



N-(2-chloro-5-pyridylmethyl)cysteamine (2.0 g) and 
dimethyl cyanodithioimidowbonate (1.3 ^ were 
added to 50 ml of ethanoL In a stream of nitrogen gas, 
the mixture was refluxed for 8 hours vnth stirring. Af^r 
the reaction, about } of ethanol was distilled off under 
reduced pressure. When the residue was left to stand at 
room temperature, the final product precipitated as 

crystals. The crystals were collected by filtration, 
washed with ether and dried. The amount yielded was 
2.4 g. mp. 128*-129* C. 



EXAMPLE 3 




(coopoond No. 69) 



CHr-N 



II 

N-CN 



A mixture of 2-cyaiioiminothiazolidine (2.5 g), anhy- 



Uiesefomulatiom.asamixtureMdth8y^^^ potasshim carbonate (3.0 g), 2<Moro.5. 



Synergistic agent are compounds which increase the 
action of the active compounds, without it being neces- 
sary for the synergistic agent added to be active itself. 
The active compound content of the use forms pre- 



chloromethylthiazole (3.3 g) and dry acetonitrite was 
refluxed for 3 hours with good stirring. Af^er the reac- 
tion, acetonitrile was distilled off under reduced pres- 
sure, and dichloromethane was added to the residue. 



parcdfromthecommerdall^ 35 Wmixture was washed with water and a 1% aqueous 



vary within wide limits. The active compound concen' 
tration of the use forms can be from 0.0000001 to 100% 
by weight of active compound, preferably between 
aOOOl and \% by weight 

The compounds are employed in a customary nuamer 60 
appropriate for the use forms. 

When used against hygiene pests and pests of stored 
products, the active compounds axe distmguished by an 
excellent residual action on wood and day as well as a 
good stability to alkali on limed substrates. The follow- 6S 
ing examples illustrate the present invention more spe- 
cifically. It should be understood however that the 
mvention is in no way lunited to these ezan3|>les alone. 



solution of sodium hydroxide. The dichloromethane 
layer was dried and concentrated. The precipitate was 
collected by filtration, and dried. The amount yielded 
was 3 J g. mp. 14S*-146- C 



EXAMPLE 4 




(conpouid Na 54) 



N— CN 



4,849,432 
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2-Cyanoiminoimidaiolidme (Z2 g) was dissolved in l-(2-Cliloro-5-pyridyImethyl>2- 
25 ml of dry dimethylfonnamide, and sodium hydride (1 cyanoinunoimidazolidiiie (2.4 g) was dissolved in 30 ml 
g) was added little by little at less than 10* C and the of dry dimethylfonnanude, and sodium hydride (0.26 g) 
mixture was stirred at 10" C until the generation of was added at 10' C. The mixture was stirred at room 
hydrogen ceased. Then, a solution of 2-chloromethyl-5- 5 temperature until the generadon of hydrogen ceased, 
methyipyrazine (X8 g) in dimethylformamide (10 ml) Then, benzoyl chloride (1.4 g) was added, and the mix- 
was added dropwiae at 10* C After the addition, the ture was stirred at 40* C. for 30 minutes, and poured 
mixture was stirred at room temperature for 1 hour. Ice into ice water. The aqueous layer was extracted with 
water was added to the mixture, and the pH of ^ dichloromethane. The dicUoromethane layer was 
aqueous solution was adjusted to 7. The aqueous layer 10 wadied \^th water, and dichloromethane was concen* 
was extracted with dichloromethane, and the dichloro- trated. The restdue was purifted by silica gel column 
methane layer was washed with water and dried. After chromatography to give the final product The amount 
concentrating dichloromethane. the remaining solid yielded was 13 g. mp. 158*-16r C 
was recrystallized from dilute ethanol to give 1.8 g of The compounds shown in Table 1 can be prepared in 
the final product mp. 144*«-I4r C is the same way as exemplified in Examples 1 to 5. Table 
"EXAMPLE 5 ^ discloses the compounds obtained in Examples 1 

to 5. 

(compound Ka 89) 



^ " N— CN 



TABLE 1 







f 

Z— CH— N X 
N— CN 












R' 






ConpooadNa 


1 

Z— CH— 


A 


X 



^ CHi— 



a-^"^^cH2- -CHiCH- 



-CHiCHi- NH 



— CHaCHi— ?m mp. 191 - 19 r c 



-(CHz)3- NH mp.lXA'^lWC. 



— CHlCHj— NH mp. 194-I5r C 



— CHaCHj— NH mp. 167- HOT C 



— CH2CH3— NH 



9H3 NH mp.l$5-l6(rc 



a 



■m t 



4,849,432 
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TABLE l<ontixiued 



2-CH-N X 

T 

N— CN 



I 

Compoond Na 2— CH— 



— (CH2)3- NH tap. C. 

CH2- 



Br— ^""^-CHi- 



-CHiCHi— NH 



10 . . -CHjCHr- NH 

CHj-/ \-CHa- 



€i CH,-^ VcH^ -CBzCHCHj- 




NH 



N 

. . —CHiCHa— NH 

— CHiiCHi— NH 

CHiF— V-CH2- 




-CHjCHj- NH 

CHa— 

-CH2CH2— NH 

CH2— 



F-^""^^^CHy 



— CHjCHi— NH 



IS ^ -CHjCHi- NH 

CH3O-/ V-CHi- 



4,849,432 
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TABLE 1-continaed 



2-CH-N X 

Y 

N-CN 



R' 
I 

Compound Nd 2— CH*- 



29 CH3 Ob HH mp. 22i-ZZr C 

\ — y -CHiC-Clft- 



N a/ 

30 (CHshHC^ -CH2CH2— NH 



I V-CHj- 
N 



31 K -\ -CHjCHi- NH 
O 

CHs' 

32 N — CHiCHr- tm 




Q 



33 CH3^ *(CH2)3— NH mpwMS-MrC 



N— O 

34 C2H5 — CH2CH2— NH inp.l29-l3rC 




-CHa— 
N— O 

33 CF3 — (CHj)3- NH 




-CH2- 
N-O 

36 N -=5v -CH2CH2- NH 

37 CH3^ — (CH2)3— NH 




-CH2— 
N-S 

38 N « -CHjCHi- NH 



N » 



4,849,432 
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TABLE l-continued 



Z-CH-N X 

II 

N-CN 



I 

Compound No» 2— CH— 



39 N ^ -(CHjJr- NH np. 137-140' C. 



S-N 

40 K-N -(CH2)3- NH 



O 

41 N-N -(CHd3- NH 



N —V 



-CH2CH2- NH 



N— S 

43 N-O -(CHah- NH 



CH| 



^CH2- 



— CH2CH2— NH 



-CHa-^ 

« N — . -CHiCHj- NH 

CH3— ^ \-CH2- 
N =/ 



« N — CH1CH2— NH 

-CH2— 



N =/ 




♦7 f< -CH2CH2- NH 

N >-CH2- 

-<CH:)j- MK 

CH3- 

49 , . -CH2CH2- NH 



C3-/ \-CH2- 



N»N 



21 



4,849,432 



TABLE l-continued 



22 



Z-CH-N X 
H 

N— CN 



I 

CoiBpound No. Z~CH— 



31 



SI 



S3 



S4 



56 



57 



59 



CH2— 



a— <' CHi— 



N 



CHj- 



CH2— 




— CHjCHi— 



-(CH:b- 



-CHiCHi- 



— CHaCHr- 



N 







CH2— 



CH2— 



Oil— 



-(CH2)3- 



NH 



NH mp.l85-18S'C 



NH 



NH 



NH mpu 144~14r C 



— CH2CH2— N-CHO 



-CH2CH2- N-COCH3 i«)»U895 



-CH2C«2— ^ mp. 53-55- C 

N— CCH20 



— CH2af2- N— COC(CH3)s 



— CH2CH2— CH3 CHj 



o 

II 

N-S-CH3 
II 

o 



4,849,432 
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TABLE l-cominued 



Z— CH-N X 
N— CN 



R' 
I 

Compound Ko. Z^CH— 



61 N -(CHjh- N-COOCjHs 

y-cH2 



fiZ CHj —CHjCHi— 



N —V 
N 




63 , V -CHaCHi- 



"0"' 




-CH1CH2— S mp. UT^W C 

CHr- 

65 ^ , — CHiCHi— S fnp.l28-12rC 

CI-/ \-CHj— 




N 




CH5 -CH2CH1- 
I 

CH— 



67 ^ — <CHa)j— S mpL C 



Cl-^"^^-CH2- 



— CHiCHr— 

CHi— 



69 N — V — CHjCHi— S in^U3<-l46-C 

a 



4,849,432 _ 
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TABLE l-continned 



Z-CH-N X 
0 

N-CN 



I 

CompoaadNo. CH— 



71 CHs^ -(CHah- 



-Oh 



N 



72 CHj, -(CH2)j- 

-CHi 



N-0 

N • -CHiCI^- S Bp.l53-157'C. 



N ^ 



-CHi 

S-N 

74 N — <CH:)j— 
S— N 

75 N ^ — CHaCHa— 



N 



CHi— 



76 N — \ — CH2CH2- S 
N ^ 

77 , . -CHaCUl- S 

\J 

N=N 

79 N— V -CHiCHr- S mp. 132- US' C 

CH>— ^ y-CH2- 



— CHiCHz— 



81 , ^ -K»2CH2— 

•CHj— 



o 



27 
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28 







Z— CH— N X 








U 

N— CN 






R' 






Compound No. 


1 

2— CH— 


A 


X 


82 




-CHzCHi- 


0 

















83 



84 



85 



86 



87 



89 



90 



91 



92 



a— ^ CHj— 
CHr-^"^^^CHi- 



N -^ -CH2CH2- 
-CH2— 



— CH2CH2— 



-(CH:)3- 




CHj 



S — N 



a-^"^^^cH2- 

— CHiCHj— 

-CHj- 

N — ^ —CHiCHa— 
-CHj- 

CHj 



-(CH2>}- 



— cHaCH2— N— cocai 



-CHaCH,- . . 

— CHaCHi— N— CXX3CH1 





mp. 113-114*0. 



mp. 158-161- C 



N-COO— ^ ^ 
N-COCH) 



29 
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TABLE 1-continned 



30 



Z-CH-N ^ X 
N-CN 



Coflipoopd NOi 



Z-CH- 



93 



94 



95 



96 



97 



9S 



99 



100 



101 



102 



103 



N 



CHj 




-CHiCHz- N-COOCH3 



CHl- 



— (CHj)j— N— COSCjHj 



o 

II 

D 
o 



jL> 



-CH2CHJ- N-COC2H5 



— CH2CHI-" 



CHy- 



jL> 



CHr- 



a— ^ V-CHr 
N «^ 



CHj— 



N 




— CHjCHj— 



— CH2CH2— 



np^ 138-140* C 



aip. 130-134' C 



31 
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32 



2— C3i— N X 



(1 



CompOttndNo. 



I 

2-CH- 



104 



106 



107 



108 



109 



110 



■3- 



— CH^CHr- 



— CH1CH2- 



CH3< 



-CHr- 




-(CHi)r 



— CH2CH2— 



— CH2CH2— 



— CH:CH2— 



CKz 



CHi 



— CH2CH2— CH-CH3 



CHi nip. 74-.76* C 



CH2 



CH2 



111 



CHj 

m CH} 




CH2- 



~(CH2b- 



lU CH3 



— CH1CH2— 



CH2 m|xl32^125*C 



CH: 



CH2 



33 
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TABLE l-continued 



34 



Z-CH— N X 

n 

N-CN 



Coropoand No. 



I 

Z-CH- 



U4 



tl5 



116 



117 



118 



119 



120 



121 



m 



123 



124 



N —V 
N V-CHa— 



CBr-^ \-CHr- 
N ^ 




CHj— 



a— ^ ^^-cui— 



CH2— 



S — N 

H)C 



a— CHr- 



— CHjCHj— 



-CHjCHj— 



NH mp. lU-^lSO'C 



— CHlCHr- N<--CH} rap. 101-103* C 



-CHaCHa— N— CHiCN iJi^ L«015 



^CHaCHi- N-GH2CF3 



-<CHj>3— N-CHaCHaOCHj 



— CH2CH2— N— CH1CH25C2HS 



— CHaCHa— 



— CHaCHa— 



w-CHa— ^ 



-CHaCHa- N-CHaCHsCHa 



nj^ 1.6145 



4,849,432 
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TABLE 1-continoed 



Z-CH-N X 

y 

N-CN 



R' 

I 

Componnd No, Z-^CH— 



CHi- 



126 -CHjCHj— N-CH2CH2CN 

-CH2— 



127 N_ — (CHaJj— 5 mp. 141-!4rC 



HjC 

128 N — y — CHiCHi— CH2 mp.gS-9QrC 
H3C— ^ /— CHj— 

129 — CHjCHa— y . mp. 161-.163*C 

a—/ \-CH2— N— CHj— / \-a 

130 y . — CHiCHi— N— COOC1H5 BX>^ 1.5880 



Ul ^ CH3 CF3 mp.82-«rc 

-CH2CH- A <^ 

N— CH2CH2O— / J 



132 Hje — (CH2)3— N— CHiCSCH oii» U667 



133 J . ^-CHzCHi— O 13446 

il 

N— CHiCC<CH3)3 



a— ^^^^-CHi 



134 jf CH3 O mp. 1 19-121- C 

— CHaCH— 



Use Examples 
Comparison compounds of the closest state of the art: 65 



4,849,432 _ 
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brown planthoppcr {Nilaparvata lugem) of a strain hav- 



I ' • ing resistance to organophosphatc chemicals were rc- 

V-CHi-N NH jjj^Q poi5 ^cjc placed in a con- 

/ B stant temperature chamber. Two days later, the number 

5 of dead insects was examined, and the kill ratio was 

(described in Japanese Uid-Opcn Patent Publication calculated. • ,^ . .„ • 

No 91064) In the same way as above, the kill mtto on white- 

backed planthoppcr {SogateUa fiircifera) and organo- 

wj IQ phosphate-resistant smaller brown planthoppcr (X.flaie^ 

>^ ^ I ' ^to OTflif/Zw) was calculated. 

/ \-CH1CH3— N 0 Compared with comparison compounds W-1, W-2 

\ -/ II and Q-1 for example the foBowiiig compounds accord- 

ing to the invention exhibited a considerably better 

, ^ ^ J . . J ^«.\ 15 efficacy acainst brown planthoppcis, brown smaller 

(described in the above^ited patent document) J^ppL and whSte'backed Janthoppcra; Com- 

^1 pounds No. 4, 5, 8. 9. 25. 27, 65, 67. 
y \ ^ I EXAMPLE 8 (biological test) 

\ ' ' Y ^ Test on green peach Bphids(A/>!ZWi>«rs/cc€) having 

|4 / ^ N— CN resistance to organophosphate and carbamate chemicals 

Q ^ Testing method 

Q (described in Japanese Laid A>en Patent PubUcation „ Bred green peach aphSds having resistance to organo- 

ffl Kr\Q^ftrj/l984^ " phosphates and carbamates were moculated on egg- 

t 196877/JSM) y ^^^^^ ^^^^^^^^ ^^^^j seedlings, about 20 cm 

EXAMPLE 6 (biological test) unglaied pots having a diameter of 15 cm 

^ Test on organophosphaic-rcsistant green rice at a rale of about 2CX) per seedling. One day after the 

^ leaihoppers {Nephoxettix cincsiceps) ^ inoculation, a water dilution of each of the active com- 

ifl Preparation of a test chemical pounds in a piedetcnnined concentration prepared as in 

Solvents 3 parts by weight of xylene Example 6 was sprayed in sufficient amounts by means 

^ Emulsificn I part by weight of polyoxycthylene al- of a spray gun. After the spraying, the pots were left to 

Q kylphenyl ether stand in a greenhouse kept at 28* C Twenty-four hours 

fi\ To prepare a preparation of a suitable active com- 33 spra>ing, the kill ratio was calculated. The 

is pound, 1 part by weight of the active compound was ^^^^ ^ carried out through two replicates. 

^ mixed with the above amount of the solvent containing Compared with comparison compounds W«l, W-2 

^ the above amount of the cmulsificr, and the mixture was example the following compounds accord- 

■Q diluted with water to a predetermined concentrauon. ^ ^^^^^.^^ ^^.^^ ^ considerably better 

fij Testmg meftod _ ... 40 pcrsicae: Compounds No. 4. 5, 

^ ^ A water dilution of each of the active compounds in a pre- ^ ^7 55 57 69. 

determined concentra tion pr epa^^d as above was sprayed onto rice The bioWcal tests shown in Examples 6, 7 and 8 arc 

C€^^ plants, about 1 0 cm lJUjm^#(Mvn in pots having a diameter of - .^j examples of the insecticidal use of the com- 

1 2 cm at a rate of 10 ml p^pot. The sprayed chemical was dned, po^mas of this invention. The compounds of this inven- 

and a wire net having a diameter of 7 cm and a height of 14 cm ^^^^ shown herein are typical examples, and the utility 

was put over each of the pots, and 30 female imagoes of rice invention is not to be limited to these examples 

leafhopper of a strain having resistance to organophosphate alone. 

chemicals were released into the net The pots were placed in a ^ understood that the specification and ciam- 

constant-tempcraiure chamber. Two days later, the number of 50 pics are iDustraiive but not limitative of the preseiit 

dead insects was examined, and the kill ratio was calculated. invention and that other embodiments within the spirit 

Compared with comparison compounds W-1, W-2 and Q2 and scope of the mventioa will suggest themselves to 



for example the following compounds ^c^°L^iSf^° j^f skilled in the art 

exhibited a considerably better [^SSftiS^^'^^ompound We claim: 



Nos» 4, 5, 8^, 25, 27, 54, 65, 67,69,79. ^ 1. A heierocycfic compound of the formula 



EXAMPLE 7 (Wological test) 

Test on planthoppers ^ CH— N X 

Testing me±od- £_cn 
A water dilution of each of the active compounds in 
a predetermined concentration prepared as in the pre- 

cedme«ai»pkwasspr8yedonton«planti.lOOTUli '^'JfJ^^^^ , hydrogen atom or a methyl group. 

CTOwn in pots havuig a diameter of 12 cm at a rate of 10 65 ^ icpica«i» « ujw* e 1. 

S per pot The sprayed chemical was dried, and a wire A represents an ethylene group which may be subsU- 

net having a diameter of 7 cm and a height of 14 cm was tuted by methyl, 

put over each of the pots, and 30 female imagoes of X reprcsentsfan oxygen or sulfur atom or the group 



